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warm up

Show on a number line

1.  {x/ 3 < x ≤ 10}
2.  {x: x ≥ 5} \ {10}
3.  ]3,10[
4.  (2,6]
5.  (2,6)∩(3,10]
6.  (2,6)U(3,10]

Calculus Warm Up #2-1

1.  lim  
x→2

x  - 32
 x - 2

Find the limits:
5

2. 3.  lim  
x→1

√x+3 - 2
   x - 1

 lim  
x→ -1

  2    1
x+3    x

x + 1
+

HW Questions:
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Find discontinuities; which are removable?

21.  f(x) = 
⎧
⎨
⎩

| x - 2 | + 3, x < 0
  x + 5 ,      x > 0
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25.  f(x) = x  ,   g(x) = x - 12

Sketch the graph of the function and determine 
any points of discontinuity.

33.  f(x) =   x   - x

37.  Continuous on what interval? (given graph)

f(x) = 
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45.  f(x) = x  - x  + x - 2 ,   [0, 3],    f(c) = 43 2
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Finding the equation of a line tangent to a curve.

P

(x, f(x))

Point - Slope Form
y - f(p) = m(x - p)

(p, f(p))

P

m =  lim
x→p

f(x) - f(p)
   x - p
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You try:
f(x) = √x g(x) = 

1
x

1.  Find the point-slope equation of the line 
tangent to f(x) through (4, 2).

2.  Find the line tangent to g(x) where x = 2.

2.1-2.3  

- Strategies for finding limits

- One sided limits

- Equations for lines tangent to a curve

- Continuity

- The Intermediate Value Theorem

2.4 

-Infinite Limits

-Vertical Asymptotes
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lim  f(x) = ∞
x→c

Infinite Limits

Means:  

1)  f(x) increases without bound as x approaches c.
(decreases if the limit = -∞)

2)  f(x) has infinite discontinuity at x = c.

Note:  By definition, the limit does not exist 
because the function does not approach a single 
value, but it is useful to be able to talk about infinite 
limits.

Definition of a Vertical Asymptote:

If  , then there is a vertical 
asymptote at x = c. 

lim  f(x) = ±∞
x→c

Ex: 

We can see from the denominator that 
f(x) is undefined at x = ± 2.  

Does f(x) have vertical asymptotes?
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Asymptote at x = -2
What about x = 2 ?

Vertical Asymptote Theorem

For  h(x) =

at x = c,    if h(c) =

then x = c is a vertical asymptote.   

f(x)
g(x) 

k
0 

(a constant, ≠0)←

Note:  If h(c) = , not a vertical asymptote.

Is it a hole or maybe a gap? 

0
0 
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Check f(-2):

Two ways to confirm a vertical asymptote:

1) 2) Check for infinite limit: 

How can we tell from the function if the 
discontinuities are vertical asymptotes or 
holes?
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Determine all vertical asymptotes: (practice)

1.

2.

3.  f(x)=     

Determine all vertical asymptotes:

1.

2.

3.  f(x)=     
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Find the limits:

1.

2.

If c and L are real numbers and

then these properties are true:

1.  Sum or difference:

2.  Quotient:

3.  Product:
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Find the limits: (practice)

1.

2.

Find the limits:

1.

2.
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HW:  p. 82  # 1 - 41 eoo  

HW quiz tomorrow on last week's HW.

tangent line worksheet Express all line equations

in Point-Slope form:

y - y1 = m(x - x1) 
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